When introducing sequences to students, the first skill we teach them is how to predict the next term of a sequence given the first few terms, usually the first three, four or five terms. In this note, we intend to show that given some terms of a sequence, the next term is not uniquely determined in most cases. We will also show under which condition can the next term be determined uniquely.
Introduction
The concept of sequence is one of the fundamental concepts that some students are introduced to right from primary schools. However, the application of the concept does not end there, but extends to higher levels of education and beyond. The patterns naturally generated by sequences, and the ingenuity involved in creating some of them, makes the topic lie in the heart of deeper mathematical analysis. Furthermore, the topic gives teachers abundant resources to display mathematics as a science of patterns, and so can be used to challenge the creativity of students in pattern recognition.
For a wealth of knowledge and resources that study of sequences generates one may just look at for instance, the Sloane's On-Line Encyclopedia of Integer Sequences at [2] .
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As teachers, when we introduce sequences to elementary / high school students, the first skill we teach them is how to predict the next term of a sequence given the first few terms. From our experience of teaching this topic, and quite appropriately, most students will return 8
as an answer to the sequence   also most likely that most teachers will wrong students' answers that are contrary to these well known answers. Nevertheless, we often come across some people finding or discovering counterexamples. For instance, it has been shown that a next term of the sequence 1, 2, 4, 8, 16, ... , could be 31 instead of 32 (see [3] ). Many similar counterexamples are available. Currently, there are many websites with applet that if you give it some terms of a sequence, it will automatically guess the next terms. However, again lack of uniqueness remains a major problem to the answers of all these beautiful computer programs. Now, some natural questions that baffle many enquiring minds are:
1. Does giving some terms of a sequence determine the next term uniquely? In this note we discuss these questions. As might be anticipated by many, the answer to the first question is NO, and we shall demonstrate this by defining a class of sequences all of whose terms agree with the first few given terms of   n s but differ thereafter. For this, let
Then it is clear that 1
and so on.
The sequence   n d can be generalized to
Observe that in (1) we may replace n s by any of , To answer the second question, first notice that the right hand side of (1) suggests that if we are dealing with a sequence whose expected th n term is a polynomial (in n) then some information about the degree of the polynomial might be helpful in determining the
For example, if we decree that n a is a polynomial (in n) of degree less than 3, then the next term equations has a unique solution if and only if the determinant of the coefficient matrix is nonzero. In fact, we have
(using some elementary properties of determinants and the result in the proof of Proposition 1).
In view of Proposition 1, it seems plausible to have the following result, even though a similar proof has eluded us. 
Concluding Remarks
In this note, we have shown that predicting the next term of a sequence is not unique in general.
But if the sequence is of polynomial (rational, exponential with polynomial power) type with some additional information, then the next term could be determined uniquely. Therefore, teachers should be very careful in quickly wronging student's answer, as some students might come out with unexpected answers by creating some 'unknown' patterns. Rather, a student that
gives an unexpected answer should be given the opportunity to explain how he got his answer. By so doing, he may see the fallacy in his answer, and if he has some plausible explanation, the teacher and other students could benefit from his ingenuity.
With this observation, it does not seem that the way we teach this important skill of predicting the next term of a sequence given its first few terms will change. However, as soon as polynomials are introduced to the students then it becomes necessary to make students aware of the observations in thisarticle.
